General
The melting points were determined on SRS-Optimelt Automated Melting Point System, and were uncorrected. All the dipolarophiles and solvents were commercially available and used as received. The 1 H NMR spectra were measured on a Bruker
Ascend-400 at 400 MHz with tetramethylsilane as an internal standard. The 13 C NMR spectra were measured on a Bruker Ascend-400 at 100 MHz, and assignments of 13 C NMR spectra were performed by DEPT experiments. The high-resolution mass spectra were measured on an AB SCIEX Triple TOF 4600. The IR spectra were recorded on a JASCO FT/IR-4200 spectrometer.
Experimental procedure and spectral data
Synthesis of pyridinium salt 6 1 Pyridinium salt 6 was synthesized by 2 steps reactions from commercially available ethyl nitroacetate via methyl 3-methoxy-2-nitropropenoate. To a solution of methyl 3-methoxy-2-nitropropenoate (16.1 g, 100 mmol) in ethanol (160 mL), were added NH 2 OH•HCl (7.73 g, 120 mmol) and pyridine (20.2 mL, 250 mmol). The resultant mixture was heated at 60 °C for 3 h. After cooling, precipitated pale yellow needles were collected by filtration to afford pyridinium salt 6 (14.8 g, 71 mmol, 71%). 1 Pyridinium salt 6 (2.09 g, 10 mmol) was dissolved in 0.5 M MeOH solution of KOH (40 mL, 20 mmol), and stirred at room temperature for 15 min. A pale-yellow precipitate was observed during the stirring. The solid was collected by filtration to afford dipotassium cyano-aci-nitroacetate 5b (2.01 g, 9.76 mmol, 98%). When other dipolarophiles were used, the experiments were conducted in a same way.
Synthesis of dipotassium salt 5b

3-Cyano-5-(4-trifluoromethylphenyl)isoxazole (8b) 3
Mp 92-95 °C. 1 
3-Cyano-2-isoxazoline-5-carboxylic acid (11g) 4
Yellow oil. 1 
3-Cyano-5-methyl-2-isoxazoline-5-carboxylic acid (11i)
Yellow solid, mp 73-105 °C (dec. Conversely, cyano-aci-nitroacetate 5a and pyridinium salt 6 were stable even at 140 °C, and smaller energies (250 and 163 J/g, respectively) were released, indicating that both compounds are safely handleable reagents under air. 
